The effect of vitamin C on the biosynthesis of GAG has been studied by many investigators (1-5), but no information is available as to the effect of water-soluble vitamins other than vitamin C on GAG metabolism. The present paper will describe evidence suggesting that PA and B6 cause a significant increase in HA content in skin connective tissue. D-Pantothenic acid calcium salt (PA) was obtained from Tokyo Kasei Kogyo Co., Ltd. (Tokyo, Japan). Pyridoxine hydrochloride (B6) was purchased from Wako Pure Chemical Industries, Ltd. (Osaka, Japan).
pellets and tap water ad libitum throughout the experiment. The animals were divided into three groups and received vitamin subcutaneously in 0.1ml of 0.9% NaCI once daily for 7 days. Group 1 was the control for vitamin treatment and was given the vehicle (0.9% NaCl) only. Groups 2 and 3 received 1mg of PA and 2mg of B6, respectively. The chemical components in "total," GAG and GP fractions of the three groups are presented in Table 1 . Neither PA nor B6 treatment significantly changed the hexosamine concentration of the "total" fraction. Further investigation was made of whether PA and B6 had an effect on the chemical components in the two fractions of the hexosamine-containing substances, GAG and GP. However, the changes in both GAG (hexosamine and uronic acid) and GP (hexosamine) were almost similar to those found in "total" hexosamine. Finally, the effects of vitamins on the content of HA, a kind of GAG, were studied. Significant enhancement of HA concentration was obtained by vitamin treatment; both PA and B6 increased it about 1.3-fold (p<0.05).
The results reported here indicate that there is a relationship between some water-soluble vitamins, such as PA and B6, and HA metabolism, in the male mouse skin at least.
The mechanism and mode of action of these vitamins involved in the HA increment are not known at present. However, it is conceivable that the action of PA and B6 on HA metabolism might be mediated through their estrogen-like effect, because it has been demonstrated that B6 had an estrongen-like effect and PA acted synergistically with estradiol in terms of their effects on the uterus of ovariectomized rats (9); moreover, estrogen has been found to cause a marked increase in the HA content of mouse skin tissues (6, 7, 10) . Furthermore, it is supposed that the HA increment might be caused by the disturbance of the general metabolism in which these vitamins are composed of partial coenzyme. Further work is necessary to investigate these possibilities and the physiological significance of HA increasing the WATER-SOLUBLE VITAMINS AND HYALURONATE 591 effects of PA and B6. In summary, male mice were subcutaneously injected with some water-soluble vitamins daily for 7days in order to study their effects on the HA content in the skin. Both PA and B6 produced a significant increase in HA content. These findings indicate that there is a possible relationship between these vitamins and GAG metabolism.
